Abstract. Nichols algebras are graded braided Hopf algebras satisfying a universal property. Many structural results of a Nichols algebra can be obtained by studying its Weyl groupoid and its homology. In the mini-workshop, introductions to and recent developments on these structures were presented and open problems were discussed.
Introduction by the Organisers
Since its introduction in 1998, the Lifting Method grew to be one of the most powerful and fruitful methods to study Hopf algebras. Over the years, the method showed strong relationship with other areas of mathematics such as quantum groups, non-commutative differential geometry, knot theory, combinatorics of root systems and Weyl groups, Lyndon words, cohomology of flag varieties, projective representations, conformal field theory. The influence of the method was corroborated by the "New Hot Paper" award of Essential Science Indicators The heart of the Lifting Method is formed by the structure theory of Nichols algebras. Nichols algebras are connected graded braided Hopf algebras generated by primitive elements, all primitive elements having degree one. They were Oberwolfach Report 47/2012 first studied by Nichols and were re-discovered by Lusztig, Woronowicz and others. A major problem, which has been open since the introduction of the Lifting Method, is the classification of finite-dimensional Nichols algebras over groups. This problem was completely solved for finite abelian groups when the base field is algebraically closed of characteristic 0; the solution uses Lie theoretic structures, in particular the very flexible notion of the Weyl groupoid. A generalization of this theory to arbitrary groups is possible and opens new research directions. On the other hand, Weyl groupoids can be and are investigated for their own sake, for example in relation with Coxeter groups, simplicial arrangements, cluster algebras and toric varieties.
The purpose of this meeting was to bring together experts in Nichols algebras and Weyl groupoids, to analyze the present state-of-the-art and elaborate new strategies to further deepen our knowledge of these mathematical objects with a view towards applications in the classification program and the areas evoked above, with emphasis in the cohomological aspects. At this place we would like to thank MFO for providing us with an NSF grant with which we could invite Julia Pevtsova to our mini-workshop. At the mini-workshop, talks were given by N. Andruskiewitsch, I. Angiono, M. Cuntz, F. Fantino, J. Pevtsova, V. Kharchenko, A. Lochmann, M. Rosso, H.-J. Schneider, Ø. Solberg, L. Vendramin, V. Welker, S. Witherspoon, and H. Yamane.
On the first day of the mini-workshop there were two three-hour introductory talks on Nichols algebras (by H.-J. Schneider and I. Angiono) and on Weyl groupoids (by M. Cuntz), respectively. With these talks we tried to compensate the large differences in the backgrounds and main research interests of the participants. The introductory talks were attributed by all participants to be very helpful and professional to create a common starting point.
Starting with Tuesday we tried to keep the number of talks per day on a low level to allow intensive discussions between and after the talks. So we had four talks on Tuesday and Thursday, two on Wednesday and three on Friday. On Wednesday afternoon we made a trip to St. Roman which we enjoyed very much.
We planned as a highlight the talk of H.-J. Schneider, which brought together the two topics in the title of the mini-workshop. However, we indeed had many excellent talks, so at the end of the meeting it was hard to say that one particular talk should be called the highlight. In the talks the speakers often mentioned questions and conjectures; in a problem session at the end of the meeting we were discussing possible ways to attack these problems and directions of further research.
Concluding the above, all organizers and all participants agreed that the miniworkshop was an extremely effective and enjoyable meeting which helped to get an overview on the recent developments of the field, to initiate discussions between experts of various fields, to motivate each other to think sometimes differently, and to discuss possible perspectives.
We strongly believe that the subject of our mini-workshop also has the potential for a successful half-size workshop which we would like to organize in the future.
